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Abstract
The social media platforms, such as Reddit, are used for sharing public
opinions. Reddit hosts public views and information and exchanges among
people online. We implemented a hybrid approach for stance detection and
sentiment analysis using Advanced Natural Language Processing tools,
Bidirectional Encoder Representations from Transformers (BERT), and
Valence Aware Dictionary and sentiment Reasoner on Reddit data on the
topic of the Israel and Palestine conflict. We examined sentiments in
Reddit discussions to understand public opinion dynamics in this political
context. The findings indicate a significant proportion of neutral stances
about the issue, which highlights the complexity of public discourse. These
results may be helpful for political analysts and policymakers to gauge
public sentiment and inform diplomatic strategies.
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INTRODUCTION
People use social media platforms to share
their thoughts due to easy access. People from
all around the world are freely voicing their
opinions on sensitive and political issues.
Reddit is an important place for people to get
involved and share their opinions because it
has a wide range of users and communities for
different topics. Bidirectional Encoder
Representations from Transformers (BERT)
and Valence Aware Dictionary for Sentiment
Reasoning (VADER) are two advanced NLP

techniques that have been used a lot to look at
complicated online conversations [1], [2].
Traditional tools often do not efficiently
capture complicated political discourse,
especially in conflicts like the Israel-Palestine
issue, where public opinion is very divided. We
suggested a new way to use BERT for stance
detection and VADER for sentiment analysis
to look at Reddit comments about the Israel-
Palestine conflict. This combination method
lets you get both contextual meanings and
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sentiment orientations, which gives you a
better idea of what people think. The world
now becomes a global village [3], and people
from different social, cultural, and ethnic
backgrounds are interacting through the latest
communication technologies. In this process,
user-generated information produced by users
is the trend after the advent of Web 2.0 [4].
Data on public opinion has grown enormously
[5]; however, the enormous volume of data
created every second makes it impossible for
humans to utilize the data properly.
International relations and people-to-people
contacts between nations are proxied by social
media, particularly those with a high number
of users from other countries [6]. Further,
Businesses, governments, and the
organizations that support them may all
benefit from social media's potentially massive
corpus. Social science researchers have
analyzed human language to determine public
opinions [7]. With recent developments in
deep learning, we have advanced text
classification models. These models enable
machine learning to be an excellent way of
collecting and using massive volumes of data to
understand public sentiment using sentiment
analysis on social media platforms [8].
It describes sentiment analysis (or opinion
mining) as “the computational study of
opinions, sentiments, and emotions expressed
in the text” [9]. Through sentiment analysis,
we can learn user emotions, enabling us to
further detect their stance on a specific subject.
Stance Detection is a Natural Language
Processing piece of work that enables a
machine to automatically learn an author’s
attitude or perspective towards a controversial
topic from text alone [10]. The stance results of
US politics are accurately detected [11].
Whereas the political debate stances were
studied on online forums like Reddit [12], [13],
[14]. Careful attention would be required to
make the stance detection model for extracting

the instructive language patterns of public
stances. Reddit provides fertile ground for
open discussion of sensitive issues and
situations like Israel and Palestine.

The IsamasRed dataset is comprised of around
400,000 Reddit conversations and 8 million
comments from the public, offering
researchers a valuable resource for research on
stance detection and sentiment analysis [15].
Stance detection systems are used to identify
and mitigating the effects of misinformation in
real time [16]. Online available datasets used in
research to evaluate the sentiment dynamics.
[17], explored extreme opinions on Reddit and
reported that polarized views evolved and
spread more rapidly. [18], provides a detailed
analysis of current datasets and models, and
future research directions. Whereas [19]
introduced a multi-dialectal Arabic stance
corpus, showcasing the application of stance
detection across linguistically diverse datasets
and reflecting the growing need for inclusive
models. News consumption patterns during
conflicts, such as analyzing Twitter users’
responses to the 2021 Palestinian-Israeli war,
shed light on public behavior and information-
seeking tendencies during heightened
geopolitical tensions [20]. Whereas a survey of
stance detection on social media opened new
directions and challenges.
This study provides a comprehensive set of
results for the Reddit comments dataset, along
with results for stance detection and baseline
methodologies, including sentiment analysis,
bias detection, word clouds, and topic
modeling that help us achieve the goal of this
study. The contribution of this research is
summarized to utilize a Reddit comments
dataset about the Palestine-Israel conflict,
consisting of 436326 comments for stance
detection according to four categories: Neutral,
Supports Palestine, Supports Israel, and
Against Palestine/Israel (Ambiguous), and use
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an advanced stance detection model to
establish the results for public stance,
sentiments, and bias.
3. Methodology:
This research proposes a comprehensive
method to analyze the Reddit comments
related to the Palestine-Israel conflict on open-

source datasets. The dataset consists of 436326
comments from 14 subreddits. In the first
stage, we subjected the data to a cleaning phase
where potential issues such as missing values,
duplicate entries, and irrelevant content were
identified. Several NLP techniques were
applied for analysis.

Figure 1: Flow chart shows Stance Detection Process

Figure 1, elaborate the detail procedure started
from inputs: a "Tweet" and a "News article."
These inputs transferred to the "Handcrafted
Features Extraction," which is resulting in
"Tweet Handcrafted Features Vector" as well as
the "News Handcrafted Features Vector." Next
processed for the "Similarity Calculation," to
produce "Similarity." Similarly, the news article
is summarized, creating a "Summary" to
convert "Summary BoW Vector," whereas the
tweet converted to "Tweet BoW Vector."

Finally, "Similarity Summary" and "Similarity
Text." Were calculated. The overall similarity
score was calculated by the summing the
summary and text value divide by two

"Similarity_Avg." The stance is categorized on
the basis of this average value as "Support,"
"Refute," or "Not Enough Information. "

Data Collection
Reddit comments related to the Israel-Palestine
conflict were collected using Reddit's API,
focusing on relevant subreddits. Data cleaning
involved removing duplicate stop words and
irrelevant content.

Model Selection:
(1) BERT: Fine-tuned for stance detection to
classify comments as pro-Israel, pro-

Palestine, or neutral.
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(2) VADER: Applied for sentiment analysis to
categorize comments into positive,

neutral, or negative sentiments.

Mathematical Framework of Models:
Bidirectional Encoder Representations from
Transformers (BERT)

Utilizes transformer-based contextual
embeddings, with SoftMax activation for multi-
class classification: where and are learnable
parameters and is the hidden state output.
Comments were converted to vectorized form
X.
Y =ƒBERT(X) ….. [1]
With the comments categories y  -1,0,1  ;
where -1 represents opposes one side, 0 for
neutral and 1 for in the support of one side. A
SoftMax neural network model is used for
classification.
ŷ  SoftMax (W.X + b) ….. [2]
With weights matrix W, embedding comment
text X and bias vector b. Further for the multi-
class classification, a cross-entropy loss
function was used.

 
1 1

1 ˆlog
N C

ij ij
i j

y y
N  

    ….. [3]

Samples where N and C numbers of classes
whereas ijy represents the true label, and ˆijy is

the predicted probability. The sentiment
analysis incorporated using.

Sentiment =g(x) ….. [4]
g is the pre-trained sentiment analysis model,
which further combines the contextual stance
with a joint model. The explainability of the
model is measured by applying the SHapley
Additive ExPlanations (SHAP) to interpret it.

SHAP value =  ;i ix   features ….. [5]

Where i quantifies the contribution of feature

i to the prediction. Table 1 shows the
contributions of key features to the stance
detection model's predictions. Each row
represents a specific comment, and the SHAP
values indicate the importance of various
features.

Valence Aware Dictionary and sEntiment Reasoner
(VADER)
VADER is a lexicon and rule-based sentiment
analysis model specifically tuned for social
media texts. It assigns a sentiment score to a
given text based on linguistic features,
including words, punctuation, capitalization,
and degree of modifiers.
First, we preprocess the text to remove noise
and prepare for analysis. This includes
tokenization, converting text to lowercase,
removing special characters, and stemming
(lemmatizing) words.

Ptext = ƒ(Rtext) ….. [6]

Table 1: Contribution of key features to stance detection.
Comment
ID

Feature SHAP
Value

Impact on Prediction Stance
Predicted

C1 Sentiment Score +0.25 Positive influence Support (+1)
Keyword
"Support"

+0.18 Positive influence

Contextual Bias -0.10 Negative influence
C2 Sentiment Score -0.20 Negative influence Neutral (0)

Keyword +0.15 Positive influence
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"Neutral"
Contextual Bias +0.05 Positive influence

C3 Sentiment Score -0.30 Strong negative
influence

Oppose (-1)

Keyword
"Oppose"

+0.22 Positive influence

Contextual Bias -0.15 Negative influence

The processing function ƒ applied to convert
the Raw Text (Rtext) into a structured format.
The text is then split into tokens to match an
entry in the VADER lexicon for sentiment
scores.

Tokens = Tokenize (Ptext) ….. [7]
Further, the token ti from the tokenized input
is associated with a sentiment score Si from the
lexicon L (ti).
Si = L (ti) ….. [8]
Around 7500 sentiments of the lexicon of
words and phrases were scored predefined in
VADER from +4 (extremely positive) to -4
(extremely negative).
Si  +4, +3, +2, +1, 0, -1, -2, -3, -4
Since each token ti contributed to the overall
sentiment of the sentence, a raw sentiment
score Sraw was computed by aggregating all the
scores of n number of tokens in the sentence.

1

n

raw i
i

S s


 ….. [9]

For the linguistic features (Lf) (negative=not
good; intensifier=very good), the adjustment

was made by tunning rawS based on contextual

factors (negative, punctuation, and intensifiers).

 ,adj raw fS Adj S L ….. [10]

The final sentiment score was scaled to
normalize the range between +1 and -1.

 max
adj

final
raw

S
S

S
 ….. [11]

The sentiment analysis was performed using
this Python-language-based pre-trained model
using the dictionary of words and rules to
identify the sentiment. It identifies the X
sentiments to gain an overall sentiment
understanding of the comments. The
sentiment classification function finally
assigned the score based on the following
categories:

, . 0.05

, 0.05 0.05

, . 0.05

final

category final

final

Positive if S

Sentiment Neutral if S

Negative if S

 
 

    
  

….. [12]

The table captured the sentiment scores of
Reddit comments related to the Israel-Palestine
conflict, categorizing them as Positive, Neutral,
or Negative based on the final sentiment score
represented in Table 2.

Table 2: Positive, Neutral, or Negative scores based on the final sentiment

Comment
ID

Raw
Sentiment
Score

Adjusted
Sentiment
Score

Final
Sentiment
Score

Sentiment
Category

Interpretation

1 2.45 2.50 0.80 Positive Strong support for Palestine
2 -1.50 -1.45 -0.70 Negative Strong opposition to Israel

3 0.20 0.18 0.05 Neutral
Neutral stance, with no clear
support for either side

4 -0.80 -0.85 -0.40 Negative
Expression of frustration with the
ongoing conflict
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5 0.75 0.78 0.60 Positive Mild support for Israel’s actions

6 -0.25 -0.30 -0.10 Neutral
Acknowledgement of both sides
without clear support

7 1.80 1.75 0.85 Positive
Strong support for a peaceful
resolution of the conflict

8 0.05 0.10 0.05 Neutral Lack of clear opinion or stance

Exploratory Data Analysis
The Exploratory Data Analysis (EDA) was used
to gain understanding the general patterns and
trends of the dataset. Density plots, pie charts,

and word clouds summarizes to gain detailed
insights into the distribution of sentiments,
frequency and notable temporal patterns.

Figure 2: Sentiment Score

Figure 3: The pie chart of sentiment distribution shows 15.1% of Positive sentiments in the Reddit

Figure 4. The pie chart of sentiment distribution shows 28.2% of Negative sentiments in
the Reddit comments dataset.
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Figure 5. The pie chart of sentiment
distribution shows 56.7% of Neutral
sentiments in

the Reddit comments dataset (shows 56.7% of
Neutral sentiments in the Reddit

Topic Modeling by Latent Dirichlet Allocation (LDA)
The LDA was used to address the key terms in
the data about the topic for a deeper
understanding of comments, especially to the
latent topic’s lie within the text. The extracted
key terms were evaluated for further
understanding of the varied perspectives in the
comments.

Bias Detection
Bias was also detected to see the directions of
the public comments to judge the bias of
subreddits in two categories: Positive and
Negative.
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Figure 6. Positive and negative categories of bias detection

Figures (2-8) are utilized for exploratory data
analysis, encompassing various aspects such as
identifying 'Keyword Support' and 'Sentiment
Score.' Other figures examine the values of
positive, negative, and neutral sentiments on
Reddit. The figure also presents latent topics,
and bias detection Geopolitical Dominancy and
Sentiment Scores
RESULTS
Using the BERT algorithm to perform
geopolitical stance determination of Reddit
comments utilizing sentiment scores and
dominant topics, we obtained a statistical
graph that visualizes the public stance count.

In the statistical graph, Neutral/Stance Not
Clear holds most data, with a numerical value
of 286,000 pieces. This shows that a great part
of the dataset lacks a clear geopolitical stance.
Against Israel/Palestine category contains
123,092 pieces of data. This suggests that a
large portion of the data opposes Israel,
Palestine, or both. Supports Palestine category
holds 13,911 count which suggests that a tiny
but significant amount of data is in favour of
the Palestinian side of the conflict. While the
supports of Israel category have a number of
13,722 stances. This indicates that a small but
significant number of parts of the dataset also
support Israel.

Figure 7: The statistical graph shows the count of stances categorized as Neutral/Stance Not
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Figure 8: Accuracy, precision, recall, and F1-score of subreddits.

4. Discussions
Accuracy
The model performance was evaluated using
the key metrics (precision, recall, and F1-score).
The overall accuracy of the stances achieved by
the machine learning model is an impression
of 95% indicating that the model is highly
efficient on a controversial topic to understand
diverse perspectives.
Test Case
Random text from the subreddits dataset was
selected for evaluating the model e.g., the
stance for the text “The Israeli government has
stated their goal is the complete annihilation
of Palestine” and they have been treating
Palestinians like subhuman for decades”.
Doing so generated the following output
which shows the accuracy of this stance
detection model.
Findings
The research highlights the effectiveness of
combining BERT and VADER for stance
detection and sentiment analysis in the context
of the Israel-Palestine conflict on Reddit.
BERT is capable of capturing the complex and

polarized views from Reddit, and VADER
depicts interpretable polarity scores. The
understanding of sentiments and stances
prevalent in discussions surrounding this
sensitive geopolitical issue. This hybrid model
also explored the features of the long form
threaded discussions from Reddit, which is a
differentiation from other platforms like
Twitter, which is used more often for shorter
discussions. These shifts in stance over time
evolved, reflecting the dynamics of change in
public opinion.

Conclusion

The hybrid model used in this research
captured the stance and sentiment of complex
and polarized views from Reddit. Polarity
scores helped to understand the sentiments
and stances prevalent in discussions.
Furthermore, this hybrid model is capable of
exploring the features of the long-form
threaded discussions from Reddit. These shifts
in stance over time evolved, reflecting the
dynamics of change in public opinion.
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